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1 . (Twice Amended) A polyamidc molecule that specifically hinds to base pairs in the minor 
groove of a DNA mo1ecu& said polyamide trtti*c^ule comprising: 

one or more amino acids comprising a mm sty selected from me group consisting of N- 
meshylpynoie, 3^h.ydrojcy-N^inelhyipyrrolc, and N tncthylimtdazolc, wherein one or more of 
said amino acid(s) arc n«t a-amtno acids; and 

» iBjiiiivc jutieh cousi&flg of a ri^d group adjiitfcm lo a positively charged group, said rigid 
group comprising a first aia2 a second amtEO acid; said first ammo add being sdested from the 
groap consisting of argininc, proline, lysine,, and hydroayprolinc; and said second amino acid 
being selected fioni the group consist lag of prolific glycine, serine* threonine, leucine, 
isoleucintr. valine, alanine, and hydroxyprolint, 

J. {Ara&tita!) The poSyeumde of claim 2 wherein said firsi Amino scid h urgmiiw and said 
second amino Acid ts proline. 

4. f Amended) The |*£jEydiUide of claim 1 whereift the positively charged group comprises a 
syntactic or naturally occurring amino acid Slaving a net positive charge, 

5. (Amended) Tixr po!yanude of claim 1 wherein said positively charged gxoup is selected front 
the group consisting of a pronary ami no group, jeeondary amino group, tertiary amino group, 
quartfipary amino group, guaturiiiwOT? group, ;md an amidittiuin group. 

6. (Twice amended) The paiyainide of claim I wherein said positively charged group is 
settled from the group consisting of argininc lysine, and histidine. 
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7. (Araemted) The poryanude of claim I wherein said positively charged group is arginmc. 

8. (Amended) The polyamsde of claim I wbcrsin the positive patch comprises she amino acid 
sequent*: Ar^ Pro-Aig. 

& (Amended) the polyamidc of claim J wherein the polyainide has three or four carboxyarmdc 
binding pairs. 

10. {Amended} 'jffcc polyamide of claim 1 whwein the polyaimde comprises 311 (8)-2 ,4- 
diaimttobutyR'e acid hairpin turn ihat facilitates specific binding to base pairs in the minor groove 
of a DN A Ettolccute, 

1 1 . (Amended) The polyamide of claim 10 wherein the R-2-amino group is derivative*! i<s 
form an acid amide, 

1Z {TVice Amended) 'J nc polyamide of claim t having fhe formula: 

wherein y is ."N>^Hj<1$s<;HrCPfcfH* hairpin linkage derived from Y-an)im*butyric scid or a 
cluraJ hairpin linkage derived from2>4-diaminobiityric acid; 

X|/y^ t XyX 5> and X.j/Xj represent three carbo^amide binding pair? which *>irxl DKA base p<lirs 
and are selected from Jfcc group consisting of 3-hydioxy-N-in«hy!p>TTolc^-ni4lbylpyi«)te 
(Hp.Py)> N*mdh>1pyrmk^-hydroxy-N-mcthylp>'rrofc (Py/HpX N-mcthylpyrroJc/N- 
rncthyiimidazotc (Pyrtm), N-incthylimidAzolc^v m ethylimid^Je(trr^), and N- 
mtraiyipyrrole/NH^Jhylpyrrolt (J > y. f Py> to correspond to the ON A baAe pair in the mirsor groove 
to be bound; and 

A represents said poshive patch conststifie of a rigid group adjacent to a positively charged 
group. 

i 3. (Amended) The polyamide of cl aim 1 2 wherein the positive patch comprises the 
amino acid sequence A.r$-Pro-Arg, 
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K. (Twice amended) The polyiLimde of claim 1 having the formula; 

XiXaXiXiyX,iX«XiXiEA 

wherein y is -NH^CH 2 -CH>-CH^CONH- hairpin linkage derived from y-atninobiHyric acid or a 
chsnJ hairpin linage derived from 2,4-<ii3minohul>-nc3cid; 

Xj/X*. X#X?, X^Xs, i»id X*r% rcprcsem few earboxamidc binding pairs which bind 'DNA base 
pairs and are selected from thte group consisting of Hp/Py. Py/Hp, JPyfllsn. tuv'Py. and Py/Py to 
correspond to the DNA base pair in the minor groove tn be hound; and 

A represents said po$frve patch consisting of a rigid growp adjacent to a -positively charged 
group. 

i 5 . ( Amcadcd) The A poJyarmdc of olairn J 4 wherein the positive patch contprcses Uie 
umino qckl sequence Ar£-P*?-Arg. 

16. (Tw ice amended) The polyaniidc of claim t having (he formula; 

X ? X ; XiX+X *y X^XtXs X$Xio A 

wherein y is -NH-CH r CH;.-CH r (X>NH- hairpin linkage derived from v-amiaobutyric add or a 
chiral hairpin linkage deft ved from 2^iamjnobmyric acid; 

XifXic X 3 /X* X*/Xs> X*'X 7> and X*/X* represent five carboxamide binding pairs which bind 
DNA taise pairs and are selected from the group consisting of Hp/Py, Py/Hp v Py/1ro< InvTy, and 
I>yiP>' to correspond to the DNA base pair it* th** msrtox gitiovc to Ix: bwavi; and 

A represents said positive patch consisting of a rigid #oup adjacem to a positively charged 
g^oup. 

1 7. f Amended) The poiyainide of claim \ 6 wherein the pwtii vc patch comprises she 
amino acid sequence Arg-Fro-Arg. 

IU. fhvicft amended) 'fhe poSyamidc of claim I havieg Uic formula: 



XiX>X4XvXrff"XTXsX$X i (pC n X t j A 

wherein y h -iNII-CItrOli'CHrCOKH" hairpin linkage derived from y~amtnobutyric acid or a 
chiral hairpin iinkagc derived from 2,4*diamnjobutvric acid; 

Xi/X u , X^X M > XjsfXip. X</X. h XVX* and Xt/X;» reprc&ent six carboxamidc binding pairs which 
bind E>NA base pairs and Are selected from the group existing of Hp/Py, Py/Hp. Py/iin, I.nVPy, 
and Py/Py to correspond to the DNA base pair in the minor groove to be bound; and 

A represents said positive patch con&iuing of a rigid group adjacent to a positively charged 
group 

19. (Amended) "the polyxmide of claim 1 & wherein the positive patch carnprigejt the 

amino aeid tequence Arg-Pro-Arg» 
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Os\m 21*. (Amended) A tandem-irafced polyarmdfi having the formula; 

XiXj-Xj X : ,X-jX', 

y y 
/ * / \ 

whersmy is -^H'CHi'CHrCH^-COHH- hairpin linkage derived from y-aminobulyrtc acid or a 
cbini hairpin linkage derived .from .2,4^iaminohutync acid; 

X,/X 4t X;/X*, XjfX*, XVXV, XVXVsKj XVX** represent carboxaraidc binding pairs which 
bind DNA base pairs mid ar e selected from the group consisting of Hp/Py, IVHp., py?lm. lm/Py t 
3nd Py/Py to correspond to tHc DNA base pair in she minor groove to be bound; 

L represent* an amino acid linking group selected from the group consisting of ^-alxntne -and 5- 
ajpj nova! eric acid (5); 



? represent? a polygmide selected from the group consisting of X t XrX 5^X4X5X4, 
XiX ? X>X 4 rXsXftX?Xa. XrXjXiXaXtfXfeXrXsXsXik and X,X;X;XA r <X$YX7X^X*X;,X w . 
where XrXri arc independent iy selected from the group consisting of p-damnc, pyrrole, 
hydros ypyrmte and imidazole; and 

A represents a positive patch consisting of a rigid group adjacent to a positively charged group 
[such that a positive charge is delivered to the phosphate backbone or ihe major groove of a 
DNA molecule}. 

Claim 2\ . (Amcruicd) A tandem-ljtiked paty«tnide having the formula: 
X:X;XiX, X'iXWi 

y ? 

whereioy is NH-CH? CHj-CHj CONH- hairpin jinfcage derived from y smirtobtityrk acid or a 
chtral hairpin linkage derived from2 k 4vtitaminobutyric acid; 

X;/X Sl X>/X?, XyX«, X*0C<. X VX'$, X'j/X*?, X'?/X\ : , and XVXV> represent wrboxttmidc. 
Ending pain; which bind DNA base pairs and are selected fro?n the group consisting of Hp/Py, 
Pyt'Hp, l*y/Im, InVPy. and Py/Py to correspond to the DNA base pair in the minor groove to be 
hound; 

L represent an amino acid linking group selected from the group consisting of (^-alanine and 5- 
armnovaleric acid (6); 

f 1 represents a polysrwidc selected fro*« the group consisntig of Xi XjXjyOUXjXs,. 
XtXjXjX^XjX^X*. X.XjXiXfX^X^XfcX^Xi^. and .X>X*X>X4X$XtfX 7 X!}X*Xt»Xt tX, 3) 
where X t *X w are independently selected from the group consisting of (^alanine, pyrrole, 
hydroxy^yrroie and imidazole; jtnd 
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A represents a positive patch consisting of a rija&J group adjacent *o a positively charged group 
(such that a positive char ge is. delivered to ;h« phosphate &«:fcbooc or KUc major groove of a 
DMA molccukj. 

22- (Ywk& Amended) A ixnikm-tinked polyamidc having the formula: 

\ \ 

Y V 

/\ /\ 

thereto? in - NH-CHx-CHi-CHrCONH- hairpin linage derived fmtfc v-andinobwyrie acid<sr a 
chind hairpir, linkage derived from 'i,4^dj3i5i?r)tHjutyncacitt; 

Xt^c, XyX* X^X« t X*OC ?> Xy%s, X',/X', 0l XyXV xyX'?, X VX't, and xyX' 6 represent 
cartwxanu&bsBding pairs which bind DNA base pairs ami arc selected from the group 
consisting of Hpfl? y . fyi^, WPy, and iyP T (a coiresponti to the DNA ba.se pair m the 
minor groove to be bound; 

L rcpRsentt an amino acid jinking group selected from the group consisting, of p*aJan«»e and 5- 
umnovsfcric acid (6); 



P represents a poJyamide selected ffcm the group consisting of XiX*Xj)0C*XtX,„ 
X^XiXiXiyXjX^XVXt, XiXsX^XtfX^XtX^Xio, and XiXiXjXUX^XfXsXtXuXtfXt?, 
wbcie Xi-Xj* are independently selected fwm (he group consisting of p-aiaaiKe, pyrrole, 
UydiDj ypyrrolc zrsd xmidsxoSe; and 

A represent* a positive patch consisting of a rigid group adjacent to tt positively charged group. 
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Claim ZX (Amended) A tandcm-linkcd potyamidc having th« formula; 



X , >X';X , 3X , jX T pC' ft 




wherein y is -NH CHj -CH 2 CH r COKH - hairpin linkage derived from y-aminobutync acid or a 
chirai hairpin linkage derived from 2 f 4vdiaminobutyric scid; 

X t /X w . Xj/Xtf. Xi««i. XVX* X.v/X« t X</X;, X'j/XNj, XyX* )5t XVX'ifr, XVXV XVX Vand 
X VXS represent caxboxamide binding pairs which bind DNA base pairs ami are selected from 
ihe jjroup consisting oi' HpJPy, Py/Hp, lV* m > lnvf*)\ and PyfPy to correspond 10 the DMA base 
paiir in the minor groove so be hound; 

L represents an amino acid linking group select ctl from the group consisting of ^-alanine aitd 5- 
wnitKwalcrtc acid (6): 

P scprnicms a polyumidc selected from the group Consisting of X^X.jvXaX^Xc 
Xi XiXiXff XsXsXtX*, X i XiXjXsXsyXt^tX^X tmd X ; XiX.wX,X.X»yX*X*X.>X = oX , t X tlt 
where X;-X| 3 arc indepefttemly selected from thfi fcroup c<mti$isng of Mfantm;, pyrrole, 
hydro* ypyrrefc and imkbfcolc; and 

A rcprtssems a positive patch coi*s>«>jeis» of a rigid group adjacent \o a positively charged #xmp 
[$uch that a positive chfra is delivered Jo the phrt$ph»te fcoclcoons or the major groove of a 
DNA molecule {. 



Application/Control Number: 09/374,704 
Art Unit: 1635 



Page 9 



24. (Amended) The potyamfete of chum i selected the group consisting of: 

fcnlmPyPy*y-ImPyFvPy-fVRPK; 

liTiimPyPy - Y- IniPy?yt J-RPKRKH; 
ImPyPyPy-v.PyPyPyPy^-R; 
lmPyPyPy-7-PyPyPYiV0~RP; 
lmPyf*yPy-y-PyPyPy?y-P-RGR; 
liriPyPyPy^-PyPyPyPy-p-R^PR; 
IinPyPyl^-y-PyPyPyPy-p^APR; 
IrpPyPyP>-r-PyPyPyPy-^KPR; 
ImPyPyPy-y-PyPyPyPy-p-RPK; 
lmPy1»yPy-y-PyPyPyPy-fX-C?-RPR; ami 
(he phanftiweutfcuily *evepUbk salts (hereof 

25. (Amended) A inttfiod of inhibiting gcite expression comprising contacting a 
KJguJstory sequence of a gene wilh the -potyamtdc of claim K 

7$ (AmwM) A method of inkitntmg gene expression comprising contacting o DKA 
molecule with the poiyuniidc of claim i whereby the DNA molecule is corifortJiatioaaJJy 
constrained 



